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(RT-LAMP) assay for detection of SARS-CoV-2, and compare it with RT polymerase 23 chain reaction (RT-PCR).
24
Methods. We designed primers specific to the orf1ab and S genes of SARS-CoV-2.
25
Total viral RNA was extracted using the QIAamp Viral RNA Mini Kit. We optimized 26 the RT-LAMP assay. And, this assay was evaluated for its sensitivity and specificity of 27 detection using real-time turbidity monitoring and visual observation. The outbreak of a cluster of respiratory infections designated as coronavirus disease 46 2019 (COVID-19), caused by severe acute respiratory syndrome coronavirus 2
47
(SARS-CoV-2), had a significant impact on both the health and economy of the China and Pseudomonas aeruginosa were used in this study. 
RNA extraction

89
Total viral RNA was extracted from the specimens using the QIAamp Viral RNA
90
Mini Kit (Qiagen, Hilden, Germany), according to the manufacturer's instructions.
91
The extracted RNAs were stored at -80°C.
92
Preparation of the artificial SARS-CoV-2 gene
93
The full-length 3,822 bp spike gene (21563-25384) and a 500 bp sequence of the pseudo-viruses ranging from 1×10 8 copies/µL to 1 copy/µL were prepared.
101
Primer design 102 We aligned 103 complete genomes of SARS-CoV-2 obtained from four databases, 5'-CTTCCCTCAGTCAGCACCTC-3'; S-R: 5'-AACCAGTGTGTGCCATTTGA-3').
115
The primers were synthesized by Shanghai Invitrogen Biological Engineering, Co.,
116
Ltd. and purified by high-performance liquid chromatography (HPLC).
117
RT-LAMP assay
118
A Loopamp RNA amplification kit (Eiken Chemical Co., Ltd., Tokyo, Japan) was 
Results
153
Optimizing the RT-LAMP assay (Table S1 ).
165
To screen for the optimum temperature, the reaction was incubated at five different 166 temperatures (60-64°C) for 60 min. As presented in Figure 1 , the highest 167 amplification efficiency occurred at 63°C. Therefore, 63°C was confirmed as the 168 optimum reaction temperature for this assay.
169
Sensitivity test for the RT-LAMP assay
170
The sensitivity of the RT-LAMP assay using primer sets orf1ab-4 and S-123 was 171 evaluated using turbidity monitoring and visual observation. Ten-fold serial dilutions 172 of the pseudo-viruses, ranging from 1×10 8 copies/µL to 1 copy/µL (concentration of 173 template input) were detected by the RT-LAMP assays. As illustrated in Figure 2 , the 174 time taken for positive detection ranged from 17 min at 1×10 8 copies/µL to 46 min at 175 1×10 1 copies/µL using primer set orf1ab-4, whereas for primer set S-123, the time 
Specificity test for RT-LAMP assay
184
The specificity of the RT-LAMP assays was evaluated using 60 strains of human showed no cross-reactivity with other respiratory pathogens, so the diagnostic 218 specificity of this method was higher than that reported for the serology test [21] .
219
To assess the applicability of the assay for the clinical diagnosis of SARS-CoV-2, 
234
The main limitation of the current study is that we aligned only 103 complete 235 genomes of SARS-CoV-2 obtained from four databases when design the primers.
236
With the spread of this virus, the accuracy of this RT-LAMP assay will be affected by 237 the mutations occurring in the primers sequence region of target gene. So, it is 238 necessary to monitor the mutant sites of virus genome by whole genome sequencing.
239
The established RT-LAMP assay has important implications for clinical practice. The detection was monitored by turbidity using a Loopamp real-time turbidimeter,
17
and was judged by the naked eye depending on a color change from orange to green.
concentration was 1ng/µL. In the sensitivity test, 60 min can be used as the cut-off for 23 the visual detection. 
30
The detection was monitored by turbidity using a Loopamp real-time turbidimeter
31
(A1, B1), and was judged by the naked eye depending on a color change from orange 32 to green (A2, B2). 
